
7 A-A099 319 NEW JERSEY DEPT OF ENVIRONMENTAL 
PROTECTION 

TRENTON -ETC F/6 13/13~NATIONAL DAN SAFETY PROGRAM. ALCYON LAKE DAM (N.J 00427) DELAWAR-ETCWIl
IMAY A1 W RANDOLPM DACW1-79-C-OOIE

I UNCLASSIFIED DAEN/NAD-5382/NJ0427-81/ MA.IIIIEIIIIEEIII
mmmmmnmmmmmmmm

EElhEmnEEEEmh
EEEEEIBBEEEE

EEEEE h



QELAWARE .,.VER .ASIN,
CHESTNUT BRANCH -MANTUA CREEK,

GLOUCESTER "fOUNTY -
NEW JERSEY. -

ALCON tLAKE9 DAM,

PHASE 1 INSPECTION REPORT-
NATIONAL DAM SAFETY PROGRAM

/~7ip~cu~/ 7 .-C-01

0VED FOR PUBI PR.. F
£~erT,,UTION Ui: 7T

DEPARTMENT OF THE ARMY
Philadelphia District
Corps oF Engineers

-hiladept Penniyi ni

\AAY I'-t 8' '

- - .. . -- ---- -------- ----- -------- --- - -- -. ---

81 26 234



SECURITY CLASSIFICATION OF THIS PAGE (Wn. Dae Rntorod)

REPOT DCUMNTATON AGEREAD INSTRUCTIONS
REPOT DCUMNTATON AGEBEFkORE COMPLETING FORM

1. REPORT NUMBER 2.GOVT ACCESSION. ~ RFIENT S CATALOG NUMBER

DAEN/NAP-53842/NJO0427-81/05 P L_______________
4. TITLE (nd SubAftle) S. TYPE Of REPORT & PERIOD COVERED

Phase I Inspection Report
National Dam Safety Program FINAL

Alcyon Lake Damn NJ00427 6. PERFORMING ORG. REPORT NUMBER

Gloucester County, N.J. DAcow/NAP-51 -81/N1ft' 7 -A 1If
7. AUTI4OR(e) *. CNRC OR GRA1 NSER(s)

Wrubel Rudolph DACW61-79-C 0011

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT, TASK

Loui Beger& AsocitesAREA 
& WORK UNIT NUMBERS

11. C NTROLLING OFFICE14AME AND ADOREI 12. REPORT DATE

U.S. Army Engineer District, Philadelphia
Custom House, 2d & Chestnut Streets Unclassified
Philadelphia, PA 19106 ID ECL ASSI FICATIONI DOWNGRADING

16. DISTRIBUTION STATEMENT (at this Pepn)

Approved for public release; distribution unliited.

17. DISTRIBUTION STATEMENT (of the abaftaui 61111edN I, 8100111 20. If different fheem Rtspet)

IS. SUPPLEMENTARY NOTES

Copies are obtainable from National Technical Information Service,
Springfield, Virginia 22151.

IS. KEY WORDS (Conebw. an trerne side It necesar and Identity by Nlock nvombef)

Dams National Dam Safety Program
Embankments Alcyon Lake Damn, N.J.
Visual Inspect ion Spillways
Structural Analysis Riprap

21k ABStr ACT (~iestoa -i se-rs -~ N neme mad mtiy "y Nock mm=er)

This report cites results of a technical investigation as to the dam's adequacy.
The inspection and evaluation of the dam is as prescribed by the National Damn
Inspection Act, Public Law 92-367. The technical investigation includes visual
inspe~ction, review of available design and construction records, and preliminary
structural and hydraulic and hydrologic calculations, as applicable. An
assessment of the dam's general condition is included in the report.

D 'OM 103 cmYIC. o v .& vssOoKC

SEcuirIy CLAW8FICATION OF THIS PAS^ un e Entered)



I9GUMTY CLAISPICATHOU OF THIS PAENb De afe

SCCURITV CLAJ4IF*CATIO04 OF T141% PAGIItem 000 l. ntoteE



NOTICE

THIS DOCUMENT HAS BEEN REPRODUCED
FROM THE BEST COPY FURNISHED US BY

THE SPONSORING AGENCY. ALTHOUGH IT
IS RECOGNIZED THAT CERTAIN PORTIONS

ARE ILLEGIBLE, IT IS BEING RELEASED

IN THE INTEREST OF MAKING AVAILABLE

AS MUCH INFORMATION AS POSSIBLE.



DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT. CORPS OF ENGINEERS

CUSTOM HOUSE-2 D & CHESTNUT STREETS
PHILADELPHIA. PENNSYLVANIA 19106

UIN fIPLY 0EFIR TO

INAPEN-N MAY 1981

Honorable Brendan T. Byrne
Governor of New Jersey
Trenton, New Jersey 08621

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Alcyon Lake Dam in Gloucester
County, New Jersey which has been prepared under authorization of the Dam
Inspection Act, Public Law 92-367. A brief assessment of the dam's
condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, Alcyon Lake Dam, a high hazard potential structure,
is judged to be in fair overall condition. The dam's spillways are
considered inadequate because a flow equivalent to 10 percent of the
Spillway Design Flood - SOF - would cause the dam to be overtopped. (The
SDF, in this instance, is one half of the Probable Maximum Flood). The
decision to consider the spillways "inadequate" instead of "seriously
inadequate" is based on the aetermination that dam failure resulting from
overtopping would not significantly increase the hazard to loss of life
aownstream from the dam from that which would exist just before overtopping
failure. To ensure adequacy of the structure, the following actions, as a
minimum, are recommended:

a. The spillways' adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of approval
of this report. Within three months of the consultant's findings remedial
measures to ensure spillway adequacy should be initiated. In the interim, a
aetailed emergency operation plan and warning system should be promptly
developed. Also, during periods of unusually heavy precipitation, around
the clock surveillance should bc provided.

b. Within twel'e months from the date of approval of this report, the
tollowing remedial actions should be completed:

(1) The downstream slopes in the vicinity of the main spillway
wingwalls and the auxiliary spillway outlet should be regraded and further
protected with a slope paving.

-- , . . . . . .. . . ..



NAPEN-N
Honorable Brendan T. Byrne

(2) Place riprap in the spillway outfalls and stilling basin to
lessen the undercutting potenteal.

(3) Rebuild and/or stabilize the CMP road drains at their outlet
ends.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New Jersey
Department of Environmental Protection, the designated State Office contact
for this program. Within five days of the date of this letter, a copy will
also be sent to Congressman Florio of the First District. Under the
provision of the Freedom of Information Act, the inspection report will be
subject to release by this office, upon request, five days after the date of
this letter.

Additional copies of this report may be obtained from the National Technical
Information Services (NTIS), Springfield, Virginia 22161 at a reasonable
cost. Please allow four to six weeks from the date of this letter for NTIS
to have copies of the report available.

An important aspect of the Dam Inspection Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
impiement our reconiendations.

Sincerely,

1 Incl :JiE .O
As stated Colonel, Corps of Engineers

District Engineer

Copies furnished:
Mr. Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN029
Trenton, NJ 08625 Access,

Mr. John O'Dowd, Acting Chief DTzc G

Bureau of Flood Plain Regulation U-J)Un;ee
Division of Water Resources J:st od
N.J. Dept. of Environmental 

Protection 
-- A B

P.O. Box CNU29 B.*
Trenton, NJ 08625 . t r
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ALCYON LAKE DAM (NJ00427)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 4 December 1979 and 10 January 1980 by Louis Berger
and Associates, Inc., under contract to the State of New Jersey. The State,
under agreement with the U.S. Army Engineer District, Philadelphia, had this
inspection performed in accordance with the National Dam Inspection Act,
Public Law 92-367.

Alcyon Lake Dam, a high hazard potential structure, is judged to be in fair
overall condition. The dam's spillways are considered inadequate because a
flow equival'nt to 10 percent of the Spillway Design Flood - SDF - would
cause the dam to be overtopped. (The SDF, in this instance, is one half of
the Probable Maximum Flood). The decision to consider the spillways
Ninadequate" instead of "seriously inadequate" is based on the determination
that dam failure resulting from overtopping would not significantly increase
the hazard to loss of life downstream from the dam from that which would
exist just before overtopping failure. To ensure adequacy of the structure,
the following actions, as a minimum, are recommended:

a. The spillways' adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures and studies within six months from the date of approval
of this report. Within three months of the consultant's findings remedial
measures to ensure spillway adequacy should be initiated. In the interim, a
detailed emergency operation plan and warning system should be promptly
developed. Also, during periods of unusually heavy precipitation, around
the clock surveillance should be provided.

b. Within twelve months from the date of approval of this report, the
following remedial actions should be completed:

(1) The downstream slopes in the vicinity of the main spillway
wingwalls and the auxiliary spillway outlet should be regraded and further
protected with a slope paving.

(2) Place riprap in the spillway outfalls and stilling basin to
lessen the undercutting potential.

(3) Rebuild and/or stabilize the CMP road drains at their outlet
ends.

APPROVEDL ,~D NAEG 7 N
Colone,'T ,Corps of Engineers
District Engineer

DATE: _ _ _ _ _ _ _ _ _
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NAPT ONAf, DAM I N.SIPCI'ON I11WCPAM

Name of D~am: Alk-yo n lake D~am Ped 1IN NJ 00427 a1nd
NJ ]I)# 30Q

Sta-teoea-~ New Jersey
('OUntv Located Gloucester
Coori'nates L~t _043. -oq. 7O.
q tr Eam Chesnut Rr. - antiua Creek
[)at es of-- Ispec t I on 4 Dec. 79 & 10 Jan. 80)

GENE'RAL -CONDi 1111 ONS

AlInyon Lake Dam isaesd to ho i n a I i i rov' a- 1 110 1 t i o n
al1t h r o h ad di t ion alII i yd r o1.c(Ii c/ I iyd 1 i I ir (- , utti 2ha 1) 1(1 e 4
undertaken in the futtir to ascertaiin whait nne'':,.t canl 1w
mrade to tHie inadequate spill1way. The ro,-.awycnv ke
portion of the dar is of moderate structural concerni and the
spilliway culvert is believed to be in anl a-degjuat e st ruct ur-al
condition . Remedial actions to be undertaken int)he fu~ture
include 1) protect the earth slopes a 1 e~i the downsl ream
winglwal Is with additional slope pavino , 2) rolbui Id1 the (-It ch
basinl outlets alonoq the roadway guit t (,I' 3) I enovo, a I I deald
t.ree s and root systems Fromn the elia n k men t and I arce r iplO a
in the main spillway outfall.

Th e cap1)a c it. y o f thec s pi I I w ay will aroiodf mly 9 o (f t ho
0. 5 PMF design flood and is assessed as inadequate, although
not seriously inadequate as fai lure from overtopping would not
s i(Ini ficanti y increase the hazard to los oS f l ife downs tream
from that wh ich wonuld ex ist just before over-t oppiin lbIfa i Iicr.

Riudo I ph, Wrlithe I
Vice President
Louis Bergjer & Associates, Inc.
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This report is prepared under guidance contained in the
Recomme-ded Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Enqineers, Washinoton,
D.C. 20314. The purpose of Phase I investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspections. Detailed investigation, and analyses involvinq
topographic mapping, subsurface investigations, testina, and
detailed computational evaluations are beyond the scope of a
Phase I investiaation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team. It is important to note
that the condition of a dam depends on numerous and
constantly changing internal and external conditions, and is
evolutionary in nature. It would be incorrect to assume
that the pesent condition of the dam will continue to
represent the condition of the dam at some point in the
future. Only through continued care and inspection can
there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrolonic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test flood is based on
the estimated "Probable Maximum Flood" for the renion
(greatest reasonably possible storm runoff), or fractions
thereof. The test flood provides a measure of relative
spillway capacity and serves as an aid in determining the
need for more detailed hydrologic and hydraulic studies,
considterinq the size of the dam, its general condition and
the downstream damage potential.



PHASE I INSPCTION P17PORT
NATIONAL DAM TM"P .rION PROGRAM

NAME OF r)7\11: ALLYON LAKE DAM FED ID# NJ 00427

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority

This report is authorized by the Dam Inspection Act,
Public Law 92-367, and has been prepared in accor-
dance with Contract FPM-36 between Louis Berqer &
Associates, Inc. and the State of New Jersey and its
Department of Environmental Protection, Division of
Water Resources. The State, in turn, is under
aareement with the U.S. Army Enqineer District,
Philadelphia, to have this inspection performed.

b. Purpose of Inspection

The purpose of this inspection is to evaluate the
structural and hydraulic condition of the Alcyon
Lake Dam and appurtenant structures, and to de-
termine if the darn constitutes a hazard to human
life or property.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances

Alcyon Lake Dam is a roadway embankment structure
about 480 feet in lenqth with a bridged spillway.
The asphalt-paved West Holly Avenue, approximately
30 feet wide, runs alon the crest of the dam. Th)
spillway is a concrete three-sided drop inlet struc-
ture with two 3'-6" wide wood qates in the front
section. The dam has a maximum height of 12 feet
and 211:1V side slopes except for a portion alono the
upstream face where concrete bulkheads have been
constructed. The dam has a 5 foot diameter auxiliary
outlet near the left abutment. A shoreline perimeter
dike extends along the right shoreline of the
reservoir.

b. Location

Alcyon Lake Dam is located in the Borouch of Pitman,
Gloucester County, New Jersey. The dam lies on West
Holly Avenue approximately one mile west of its
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intersection with the Woodbury-Glasshoro Road (Route
553).

c. Size Classification

The maximum height of the dam is approximately 12
feet and the" maximum storaqe is 150 acre-feet.
Therefore the dam is placed in the small size
catenory as defined by the Pecommended Guidelines
for Safety Inspection of Dams (total impoundment
less than 1,000 acre-feet).

d. Hazard Classification

Based on Corps of Enineers criteria and the fact
that in the event of a failure, severe damane could
occur to several downstream properties toether with
a potential for loss of more than a few lives, the
dam is classified as a hih hazard. Immediately
below the dam lies a lumber yard which would be
directly in the path of any flood. Further, there
are sewer, qas and water lines within the embankrnt
which would he disrupted by any serious breaching.

e. Ownership

The roadway embankment and spillway culvert are the
property of Gloucester County Road Department which
is located on N. Delsea Drive in Clayton, N.J. 08312.
However, the original 1941 dam application permit was
filed by Alcyon Park Inc. and subsequent repairs
were undertaken by that company who originally owned
and maintained the lake. Subsequently, the Borough
of Pitman has reputedly taken ownership of the
spillways and lake bottom. The County may own part
of the spillway as the exact position edge of County
Richt-of-Way could not be determined. Additionally,
the Town of Glassboro operates the dam. Thus, it
appears there may be joint ownership.

f. Purpose of Dam

The dam impounds an artificial lake which is used
solely for public recreation.

g. Design and Construction History

Little is known of the dam's early history except
that the present auxiliary spillway contains remains
of a pre-World War I power turbine and penstock.
The stone masorry foundations are still visible. This
turbine provided water power for the adjacent lumber

2



yard until World War II. The main spillway bridge
was erected in 1928 under the supervision of Mr.
William C. Cattell, the County Enqineer and major

alterations were made in 1959 by his successor, Mr.
William Baum. The dam was seriously breached in

September 1940 and repaired the next year when a
perimeter di'ke was installed along the easterly
shoreline and timber sheeting, additional fill and
roadway curbs and inlets were built alonq the
upstream crest. Portions of the spillway winawalls
were reputedly rebuilt in about 1950 but there is no
evidence of the extent of these repairs. Durin a
storm in 1965, a qreat deal of the embankment was
again washed away and repaired but there were no
records of this reconstruction

h. Normal Operating Procedures

The spillway is operated and maintained by the
Boroucgh of Pitman while the County Mosquito
Commission maintains the downstream channel. (see
Section 4).

1.3 PERTINENT DATA

a. Drainage Area

The drainage area for Alcyon Lake Dam is 4.0 sauare
miles.

b. Discharge of Damsite

Spillway capacity at maximum pool (top of dam)
elevation - 632 cfs

c. Elevation (Ft. above MSL)

Top of dam (max. pool) - 87.0
Recreation pool (spillway crest) - 84.0
Streambed at centerline of dam - 75+ (paved invert)

d. Reservoir

Lenqth of maximum pool - 4,500 feet
Lenath of recreation ool - 2,500 feet

e. Storage (acre-feet)

Maximum pool (top of dam) - 150
Recreation jx l - 66

3



f. Reservoir Sur face ( v'

Maximum pool - 37

Recreation pool - 19

q. Dam

Type - earth embankment with concrete spillway
Lenath - 480 feet
Height - 12 feet
Top width - 40 feet (varies)
Side slopes - 2H:IV (varies)
Zoning and core - unknown

h. Diversion and Regulatinq Tunnel - None

i. Spillway

Type - three-sided narrow crested weir &
drop inlet

Length - 35 feet (effective length - 30 feet)
Crest elevation - 84.0 M.S.L.
U/S channel - main reservoir
D/S channel - Chestnut Br. natural channel &

auxiliary spillway raceway

j. Regulating Oulets

Type - 3'-6" wide x 8' high timber stoploqs in
main spillway plus 8' wide stoploas in
auxiliary spillway.

4



SECTION 2 - ENGINHERING DATA

2.1 DESIGN

The only desiqn plans available were the original 1928
foundation plan of the main spillway and the 1941
reconstruction which was prepared by Mr. H.C. Chute, P.E.
These indicated the overall heiaht and qeomrtrv of th,-
embankment and the extent of the upstream crest
reconstruction. It appi-ars that about 100 feet of tho,
embankment was washed out in the 1940 flood but the
spillway was not heavily damaqed. Accordino to Divi.-i(on
of Water Resources records, the concrete inlet and
culvert are surrounded by a timber cofferdam. No desi on
analyses or records of any subsurface investinations were
located. The Rpedominant soils in the vicinity are
composed of recent alluvium sands and silts with
discontinuous, intermincled layers of clay and
considerable amount- of ora-nic material. The 1Rride(eton
alluvium ovPrlies swampy deposits which are qenerallv
encountpred at dept:hs less than ten feet. RBlow this are
Cohanspy, Kirkwood and Pennsauken sands, extendine down
to bedrock. Drainage of the foundation soils is usually
poor and the depth to bedrock is oreater than 50 feet.

The reinforced concrete arch culvert is typical of tho
type designed by Mr. William Cattell, the County
Erigineer, in the 1920's and 30's and bears the County
identification No. 6-1-1. The culvert is heavily
reinforced but no details were available recardinq the
main steel in the structural arch. No plans or details of
the auxiliary spillway concrete inlet or pipe were
available. It was noted that they appear considerably
alder than the main spillwaN.

2.2 CONSTRUCTION

No data was located reqardinn who accomplished the
initial construction or what records were kept. As
portions of the dam have been in frivate ownership, it is
doubtful if any additional records are readily available
other than those at the Division of Water Resources.

2.3 OPERATION

The dam has operated as an uncontrolled overflow facility
with infre(iuent reClulation of the lake level by use of
the 3'-6" wide sluice qates (see Section 4).
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2.4 FVALIIA'TION

a. Availahil ity

In th, opinion of tho inspeetion team, sufficir-nt
enclineerinq data is availahle to detprmine tht
structural adequacy of the two spillways. No data
was ackluirod upon which to base an assessment with
re lards to( the embankment composi t ion or zonin(i.
However, except for the zone immediately to each
side o. tht' spillway, this is not particularly
relevant as the embankment is extremely wide in
relation to its heiqht.

b. Adequacy.'

The uniinuc rirn data rulatina i to the dam is reol ird V(!

as dt.c(u1 to t() relldr the fo I Iowinn, assessment
without recourse to qatherinq further inif )rmat ion.

c. Validity

Thu vii iii t\ of the daita in nut ch.:li ,:j.t ,<:; th ,

inspcction re,\, 1 oct it exists substan ti'1]\ as
deSit:ned ald re-Corde'd.

6I



SE'CTVION 3 - VI S(IJAL 1NS11I'CUI ON

3. 1 FP )I NGS

a. Goneral1

ViFs u a 1 i n.; pe ct o s were Ce nfl LICtenf on Doc embrer 4,
I q 7- jrInd 3our 11IIV 10, 1980 a t wh i ch t jin r- a st ahin-
roe-or voi r cond. t ion was ra intai ned. The tops of tho
flof Oihboard!, --t the ma in spil 1Iway and the stopl nm1r at
the auxi lirry p-nstock inet are at rouahly the 2aine
ci eva tion an,! were disrharq i n a!1out 2 incher: of
f low.

h . Da inf

VThe r-arlwcw emh~~inkment whirh forpi2- the major rxir tion
of the darn waf; found to he in a sltab] condi tion.
Th- l ow pn-i nt of the ioad profine is located to the
r iht of thfe ma in <;ii lwav and it wai2 noted that any
flow,> over the crecst cou)Lld he concentrated in this
,-r'ea,. ;'roic(1 n. toward ; the. left auuLtln( nt /,(ne,

t crest r !l~ i22a oximritoly two fee.t.Throda

ia:-phal t paved an,, i i n czoedr con(1 t ion al t houih
ti(he-ul (3,r,- it e eroded( awil ,-I nuched of f nfearth

Fr r W-r1in ilt th#e downstr e1m wi nklwal I . Thero is;
a srs ftia amn' o)f hrokea ocrt ri ripl-
rt,wod iloner t!-, Ofp:; earn face and ]1evti~~

a 1 ~o !()t tIho 1-loilt of- theO r';a1 2 1 lwav . Ther o

ut.2e'>Va]2 0o 6 inch re';awd iiJ;; with a
,-h'll [) I P f-rco i nf-t ,lI 1 -1 al-nei !,-c! i'n of ti

Wt ', r 11!I tI I

r v'~*; !-i ii indi it I i ~ l n- he-tv Ir hi e I-l

ri. ii 'L;. lr..'rtrFrr sf.- ar, no! iW.-I1

cl 'tr-! ,X! 'ti1 Ilni t h(, ()W Ib d i of thi,

f; -WA 1 1 : t h ' (WI lrci re~t Cv h Iia%, [ e
topof () t I ; ucI lira] r , o ~~ i~ wall tl ht mx' hijve

e(1()in. '1II( r;;Ia ](f 1 'iit rrii

liiinat tie L~f:;toam Cijilf I ii) OXC(If'I it) the vi cinj
f1 t i, in -pill~

7



c. Appurtenant Structures

The reinforced concrete main spillway arch culvert
is in excellent structural condlition in view of its
aci e. The winciwalls and parapets display minor
crackina and spalled areas but the structurally
important zo-nes are in an intearal condition and
recently painted. The semi-circular culvert
opeflinJ has a ci ea-r span of 16 feet. The headroom
abovs the paved invort is about 8 feet and there is
a t1wo to three foot drop at the outlet edeonto the-
natural stream bed. The spillway drop inlet is a
threeo-side-d reinforcedl concre-te wall cnnfctedi to
the, brio winowalls. The middle section is 15 feet

wide with each retur-n measur inoi 10 feet. The top of
the weir is spalled but is in an inteciral condi ti on.
The vertical-li ft Si uiceciates are serviced froma
small concreto, platform which extends out from the-
culvert fas Ci,). The qate is divided into two
section, and is mounted on a steel frame, comprised
of 3 inch shi p channels with a top frame to supp-rl t
a coine-a-liono for emrernoency liftin noi or removal.
Alt-houcihi th"- nTate was, submoroed it appears to he
approximately 3'-6" feet wide and 8 feet deep and is

The, fla-red wi nowalli-. art, app..rentl y tho 1950
roplaccrrerts for the or iginal ly wall-, which
paral I led the cente-rline of roadway and dar ax is.
The- pavedl invert Of tHeP outlet structure, rests on
tim!-e-r muds ii s and a rather un ique hinmed di scharof-
apr-on jr affixed to the trailinq edcie of the- inve-rt

i bqrcfK beam This "iflow door" is in re-markably
rnoed condi tion and effe-ctively has limlited the
uride-rcu t in-T of the dovinrtroan channel . 11o w(2ver,
thier 12- (ni der able erosion around the downstre-am
wi nni wa I Is

The tux i 1 i -iry spil Iwav is a 5'-0" dIi ameter steeol
pip)( with an irre-ciulair concre-te- inle-t which is
hlor k-d tip by Fstepi (j5., to El1. +- 84. The pipe-
app'-atrf ti) be part ita 11y blocked uip and the s topi oo-
arr-ar to( h'- imrmovahl e. The penstock difscharoes

nto) V hl foujndatfiuns of an old m Ihueand] he-nce
i nto) a concrete lined mil1 i ace which extsendls abolit
15(1 fee(t downstrea,--m.

There are se(ver al concreto fILurneS that0 e xiend fromn
the, nrmcurhli me andI drain baick into the,
reiser vo ir . AlIl were o-r i qi n a Iv e% qu i pped( wi th h i nife



timber tide qates to prevent hinh reservoir heads
from flowing onto the crest. All are now blocked or
inoperable.

d. Reservoir Area

The lake haq a reqular, well-defined shoreline that
extends upstream to the headwaters in the natural
streambed. The reservoir is almost entirely bounded
with residential development and municipal parkland
and is clear of debris. There is little evidence of
silting except immediately adjacent to the dam face.
There is a low sea wall alonq the east shoreline
which was apparently erected in 1941 after this area
was overtopped. This area immediately above the
intersection of Holly Avenue and Cedar Street
appears to lie sliqhtly below the dam crest and
appears to be flooded whenever the dam or perimeter
dike is overtopped.

e. Downstream Channel

After discharging through the study dam, the
Chestnut Branch flows 1,800 feet northwest where it
crosses under Lambs Road in a fair sized rectanau]ar
culvert. The channel is narrow but well-defined and
the overbank flood zones are heavily wooded. The
channel iq poorly maintained and is partially
blocked with veqetation and fallen trees. The
downstream flood plain is used unofficially as a
park but is presently undeveloped for the most part.

-- - . . .. . ... . . ' - I II II II . . . . .. .



SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

Operational procedures were not physically observed by
the inspection team. Discussions were held with
personnel of the Robbins Lumber Company who informed the
inspection team that the reoular maintenance of the
culvert and crest roadway is handled by Gloucester
County.

4.2 MAINTENANCE OF DAM

The main spillway culvert is maintained by Gloucester
County in a workmanlike fashion as part of their
continual road prooram. The chain-link fence and
upstream shorelines are apparently maintained by Borouch
maintenance forces.

4.3 MAINTFNANCE OF OPERATING FACILITIES

The only operatire facility is the twin sluiceaate which
is operated and maintained by the Borouah. Their
representatives stated that repairs are undertaken on an
as-needed basis.

4.4 DESCRIPTION OF WARNING SYSTEM IN EFFECT

None exists except for monitorinq by County and local
Municipal personnel durinq heavv storms. The sluiceqates
are a(djuste( durinq heavy storms to prevent floodinq of
the lnw-lyin-i areas around the lake, especially towards
the eas.t.

4.5 EVAIUATION

Ti- present oporations are deom(ed to ho adeonuate in view
of the he i :ht of the dam. There are no records of serious
ove rtupoi no(s i :1,-c 196 5 . The upkeep o1 the spi I I way andl
shor F runt a11()n, the upstream face is satisfactory and
silt is peiriodically removed when the lake is lowered.
As previously stated, the maintenance of the downstream
embankment slopCs ap{ 'irs to have boen nep lected in
reci nt years.

L4U
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L t I"VAI tAT ION V1" I"I.:ATUR.

,. )teS iqnp Ial.i

Based on the criteria in the Recommended Guidelines
for _Safety nspection of Dams, Al cyon lake Dam is
smal Iin size but is placed in the, high hazard

c-at(jory. One half the p robible maxi imum flood was
selected as the design storm by the inspectinqi
engineers. Precipitation dat') was ()htilined from
lydrometeorol ogical Report # 3 3. The inflow
hydrograph and reservoir routing were calculated
utilizing the IIEC-i computer proIram. The dischirge
for the SDF was calculated to he 6,927 cfs. With
a spillway capacity before overtoj ppin ot 632 cfs,
the dam can accommodate only 9" of t:he design
flood and is adjudged to be inad(eoirate (see Sec-
tion 7).

b. Experience Data

Records indicate that two larq sect ions of the dam
were washed out in a storm on, Septem)er 1 , 1940.
Since then, inspection rocports indica'-e tha<t th(,r-
was a breaching in 1965 when about one half of the
embankment was washed away.

c. Visual Observations

The dam appears to have been and rema ins a )otentira]
flooding problem but has caus(,d little damace in the
past except to the structure itself and the lumber
yard facilities immediately below the crest. It
appears that severe storms in 1967 did rnot cauise
serious damage although the dam was overtopped.

d. Overtoppinq Potential

The appended hydraulic analysis indi( < tes a considor-
able potential exists for continue] overtoppinq, due
principally to lack of su ffici ent froeboard and the
limited spi l lwy capacity. Th( design floo)d w(old
r)vertop the irregular dolm crest by appqjroximat(,ly
2 feet

11



lrawdown i; provided )y t'r(i , Ii t wo tw) , (,ir i (I1 i i lft
W()(I sil ice,('( t(,s in t , ,11. i i ll Wsji I wy. I i,
Lii Iw,itI r m" inf'low, if wouI f ,ike .ippr(xi m, f e Iy
3/4 o f- a lay to dcewater th lake, . )Duo, Lo the, h,vy
siltinq it is presently impractical to utilize the
stoploqs in the auxiliary spi I 1way ent rance

12
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

Based upon the inspection of existing conditions and
the partially complete source of desion plans, the
dam embankment and roadway culverts are deemed to be
in a good to fair condition except for the continual
maintenance problem of roadway surface drainaoe and
the irreoular crest elevation. Althouqh no serious
hazard is foreseen, a collapse of the principal
spillway could choke up the culvert openinq and
create a hydraulic blockaae which would be difficult
to clear during periods of heavy flow. The roadway
embankment is quite wide in relation to its heinht

and as a water-impounding structure, has adequate
stability althouah the few trees and root systems
should be removed. Overtopping could cause a washout
of the downstream road shoulders and sides]opes alonq
the culvert wingwalls and the lower crest areas near
the right abutment. Because of the irreoular road
profile, the overflow would be concentrated in
several areas to the right of the spillway and could
possibly cause a breaching, similar to that which
previously occurred in this area.

Although no evidence of serious seepage was observed,
the downstream condition of the 5 foot diameter pen-
stock pipe (which serves as an auxiliary spillway)
could triqqer piping problems along the conduit.
There is no downstream headwall or anY type of
anchorage supportinq this conduit and it is doubtful
if this outlet could withstand ex:tended periods of
heavy flow. From', the appearance of the stoplogs in
the inlet, this conduit has not been touched or
maintained in many years.

It was noted that several of the headwalls of the
corruqated metal pipe street drains have bueoi
demolished by heavy flooding and substantial lengths
of the pipe exposed.

]T
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The shoulder/crest areas alono the roadway includinq
sidewalls and curbs, show considerable evidence of
differential settlement but most appear to he
localized prohlems and not the result of hydraulic
miaration of fines. In several areas, the
installation or repair of the various utilities
could be the cause )f this settlement. The curb
inlets which discharoe into the lake are of little
consCeuence althouqh the timber tide gates are
miissinq within the concrete flumes.

h. Design and Construction Data

Although no hydrailic or structural computations
were located, a review of the oriqinal plans
indicates that the concrete intake structure and
arch culvert were conservatively desiqned and in
spite of their aqo and previous failure of the
winciwalls, are believed to be adecuate insofar as
stability and strenth are concerned. The
inspection team noted that the orioinal winowalls
(which paralleltd the dam axis) have been replaced
b, the flared wal is but the reason for this
modi fication is unknown. It appears these winms
collapsed in the 1940 flood, or mossihlv in 1950.

c. Operatina Records

No records art, available hut the dam appears to be
operatinq satisfactorily. There are no known
instances since 1965 where overtcppini caused any
appreciable damage but there are no recent record s
of floods or inspection repot ts at the Division of
Water Resources.

d. Post Construction Changes

Tqie most recent post-construction chanoes in
evid9ence are the l95n and 1959 installation of
winq walls. However, there has been a variety of
drainauc control devices instal led alona the road
shoulders to channel ize the surface run-off (which
arpears to be a cont:inuai maintenance problem).
The inspection team was informed that the County has
alIr eady eoparod der' iqn plans for rebuildino the
spillway; hence, more recont hydraul ic stu(ies would
h- a.-: upned to br part of this dosiq n. Co n'; 'iqtlo t v,
the recommenda tions reqardink further studies set
forth in Sect ion 7 should inter face, with thi!7 des i~in
currently in peerores;.

14
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e. Seismic Stability

The dlam is located in Seismic Zone 1 and dLIe to its
embankment width and spillway qeometrv, has
nen liqihle vuilneraility reoar-dinq earthauake
loadian intensities as it is statically stable.
Experience indicates that dams in Zone 1 will have
adequate stability under dynamic loadincis if stableo
under static loadinq conditions.

15
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th~at- Lhe County rev 1W its new sp i I Iw~iy dus i ur
1 nco rpo ra t in1 , i _necessa ry , the Corps o f Eni; i ncers
hydraulIi c and I ydlro Ioq ic en ten a . Upon conipi et ion
of the new des i (111, reconstru-lct i onl of t he sp i I1wl
should be, perf-orimd aind it-s capae it y i ricreased suitf i-
C e(11t t y to0 a CCOmmo11d, tie the Sp) i I I WtI t' 3i (11n flIood . T1[he
downs trea 10,I Slopes in the vi cifl ity oft t h i~ mi ii
s pi IIwaIy w i lO()Wa I Is a nd( the a I xi 1 i a ry sp i I , Iay o I It
should be reqIradied and further protected w ith s lpe
pa vi n;( . Other remedial measures to be taiken unde r

adivi sement- include:

1. placo r iFvap in thte Fspil iwax' ()ti, fall7 and -il -til -

I i nq ba.-in to eI e IIL uncr cit ! in(;
pnten tial,

2. rebutliId and10/or stl ethe CNMU roadl u i n' aIt-
their out 1 et elnds-

b.O&M Mai nten'1ance aild lProceulii1 is

No addi t ional procdiures 011101- t liin t Ihose ( !is i i t lv
inl of fecL appear to be wairranted 111nt i I such t ime Is
further st udies are( comipi it (d. 'Phi'f ood
ma intenance fo rces are coqrni za nt oif the, i r
respons ib ili ties and. ape o I (10 111 excel l1ent job,
however, the Borouqh should do(ve lop writt Li opera t inm
procedures and a periodic ma iintenanco plan to ensure
the safety of the dam. It- is fuirther recommended
that tihe owne rs pro ia re :in eme rioncy a ict-i 01 p1lan aiiid
downstLreaim warn .1 n sys tem to nminiiize the po)tenti711
effects of a dam failure.
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December, 1979

V ie w of main spillway inlet

December, 1979

View of main spillway (Guiet



December, 1979

View of auxiliary spillway inlet

December, 19791

View of auxiliary spillway Outlet



December, 1979

View of downstream channel of main spillway

Decembe; 1979

View of downstream channel of auxiliary spillway



C i -1(CF I. [i;'
1tYDROLk,&'IC AND 11Y[UI.:IC 'TA

ENG INEEKI:(G DATA

DRAINAGE AREA CIL\RACERISTICS: 4.0 s pare miles

ELEVATION TOP ."0R1)YAL POOL (STORAGE CAPIACIY): 84 MSI, (66, , -

ELEVA.TION TOP FLOOD CO'7ROL POOL (STOAGE (CPACrTY) :

ALEVATION 'AXDY DESIGN POOL: Unknown

87 MSL (150 acre-feet)ELhEVATION TOP I-y: _____________________________

CREST:

a. Elevation 87 MSL

b. Type Earth enbankment wit. concrete drop inlet pi 1 ]w

C.'"h 40 feet (varies)
d. lengt0 480 fot
e. L . ti ; spillover

i. Nmber and Tvle of Gates

OUTLET ;irIS: Main S;illwav

a. Type Thre-sided narrow crested weir nd (Irono i eLt

b. Location Near riCTht abutment
c. Entrance inverts 84 PISL
d. Exit inverts 75+ MSL
e. Emergency draindown facilities 2-timber gates 3'-6"

HYDROMETEOROLOG ICAL GAGES: IN o n

a. Type
b. Location _

C. Records

MA ..'m ' NON-DMAGING DISCIIARGE 632 efs
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Y...•....... DATELOUIS BERGER & ASSOCIATES INC. SHEET ,0._.
CHKD. BY ----- DATE --------- .. .- - ---- - _--- ---- -- "-- ................. PROJECT _ _ .

SUBJECT -------------------------------------------------------------------------..-----------------.. . . . . .

e- f:- V-

141

5 F-7 A\ .. . r

-r-

* - I.-l-. . .. ' -.-,--- *li ii •



BYl ---- DATE i LOUIS BERGER & ASSOCIATES INC. SEE (

CHKD. BY---DATE ----- I-[ . / ' :ROJET

SUBJECT------------------------------------------------- ------ ------- -

K7.

--
77



BY -TE LOUIS BERGER & ASSOCIATES INC. SHEET NOI
CHKD. BY ------ DATE -- --- ...... . .. . ---_--- ------'_. ; ... .... PROJ ECT_- ____". .

SUBJECTT --------------------. -..-.-----------------------------------------------------------------------------

4:)

"', /. . .-. , _ , .. .

."-'- -. T s '--,t. .

/I



LOUIS BERGER & ASSOCIATES INC.BY. _,i---------_ . .. . SHEET NO _ _ . . .O

CHKD. BY .---- DATE --------- -- - PROJECT -

SUBJECT -- - - ----------------------------------(

ulli_ T ,0

1 C . C) (;

I ;" I ' - " r "- --

" ~ t , . . .. . . ,

"- _-_ _ _ _"" "' '

' K' 'I

, I> " . ,, . -,.'" ( -- . .

'" ["} - .. .-' . . .. . ... ..T < J " "

- _____



-1L-

-C'

I. I
I + t'
ix+I o C +'I

' '

*1'



,._J-LL - DATE A-_a --_ LOUIS BERGER & ASSOCIATES INC. SHEET NO.A -. OF
CHKD, BY ----- DATE --------- -CY_) -j .Y_ PROJECT--

SUBJECT ------..- --. __ . . . ..-------------------------------- ----------

AlE-J, or- L/l .t.L : _L V. . /9 At-rr.v

AFLf. ,, 2 / Coj(&c/+. 5.$ Act.

-jrf,:.c. FDsz ALA A o ?-'ZL. 90 'T C2LJf(>/. .

/ 70
_ _ _ _ _ _

A v- M' (× ax)

/ 2EO 22.,o2_

2 .30,7 25,0 50

/ 42.7 30.9 ,.iZ

A,]+ ,3. , / 70

.27?
';' 7?.[ qS,'7 9



A 7

?, I .. 3 ,i.j



LOUIS BERGER & ASSOCIATES INC.BY . t .. _DATE .. SHEETN .
-" 

O

SHEE ,NO..... .OF
C H KD. BY ........ DATE .. .. ..--.. ..------. ,,.' "" PROJEC T . . . . . . .

CHKD.By-DAE----------------------------------------------- ------------ POJC
S U B J E C T .. .. . .. .. . .. . .. ..-- -. ..-------- __--. . ..-- _---------.'-- _ -/".. . .. .. . .. . .. .. . .. .

(/
SUJET--------------------------------------------------------- ----------------------- ----------

• . . . .-

,L : - ". . ..: , . " 4 ,, '4 .. , - .

4.

", . ,..

,,.-.,,-, -

, t

'-" *- .. \W\ ,-c:.<



c I . CA

I I In
WX Ij j

7:0 u 0 D :rC M II3 IbC,
a r- .I 0 C ,I

Is I x "

1 i- I-- I- --. 0

CL* -, ' In <D (30i a0 r(A 6 C . I01

00i C <r, I- u,0C

7 CC 0 0

4~~~ ~ 000IC . 0 :0

I~~( C3b- 0 I I 7

L" ac a.0 0 0

uw c'e x. I- I 0

C-1z

It a.? CiCD00 0 ' U. I

L 0 L CII SM 7:t.



C~C C r

F- 0 C. - InI 4-C

In cI

I , 0 C* C, C. II u )oc

CC , c : ,C C C , 0 0 0 -,C , C, 0 C C 0 CD 00 a 03 CD 0D 0 O C , o c oo 0 C, C 00C'C

0c ,C 0C 00 C 00 00 C C, , G,.: . c, I -- - - - - - -C, O0 C,0 ,C C. .

<Z,~~ Io o4=)Z ; zZ ; gz , ' ,,,.,-I . . . I >c 3c D

IT I. o I InIIl Imc 0

11 Il N1 1c Nt , nf,( nV nI



C, Q

PI --7'

C . C 0C 0 C

. ..7' . .

CON C, (S.

CI0I , .C - -- JC D 0 ,C

Cl C.-
0 -

* t I . C ~.~j7> Ce .



11C.
e ')

14 0 )Q c 0 0

WN * l .JJ p.
5IL

~~c v, v% wS Ck.fl 0

N C7.

t54 a& - 0 4



I,.-

r, m" cq 1 14

Ii ii -

c a-I I

, VI
I q



zc 1 0'.I I ~ m
*J UI

Ax tm
I I j

*1 Ii
mc~

.I . . .1 . . .i c

- . *r

I CA

I10 .1't,

%0co r t c A- 10 Wr cn

* 1



DTII


